♦Japanese Patent Application Laid-Open No. 11-67933 (1999): 
"MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE" 

The following is a brief description of the invention disclosed in this publication. 
[Abstract] 

[Problem to be solved] To improve the reliability of a semiconductor device by forming 
a mutual connection wiring layer without producing a penetrating portion by etching in a method 
of manufacturing a semiconductor device. 

[Solution] A sidewall spacer 6 is formed at least side portions of wiring layers 3, 4 and 
a second insulating film 5 by depositing a third insulating film on all surfaces after forming a 
silicide layer 8 with an salicide method and before depositing a conductive layer for connecting 
the silicide layer 8, and conducting an anisotropic etching. 
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5C»2©«Wi*»W, HUi2»2©tftl|»K^:»^/ceai|li 
SrEKJSJiatfSr 2 OI6«K©ffl'JSBtcflJli1f K ^ * — 

[ if 3jai 2 ] ±e* i (Dt&mmt'jste < t 
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mtfims&ttmmmm±Kmm9tixi,*&cti¥t 20 

Ct. ±E*aS««E«»^±E^y*-Y K»<WfcflSX« 
tcfct^TUE h 7>^^OV-^ • Fb^>®i©i 

0«S«i*»W fcK«WK: JKfiE L/ci^ KB <h £g 
h 4> * ^ci %«f« i T &m$Jl 1 £ fctt 2 cc 
E»O**»««(0t!JS*S6. 30 
[S»3»B4] ±Ei"J1f -Y K»*JBJSirrSWtC. ±E 

Hf« i T S li^JS 1 3 CDC > fto 1 ^CCEK©^* 
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cD^rn^ 1 ^KEK©¥*#«K©»Bft:£ffi. 
[»«3B9 ] ±E»Olft«BI4l»*rS/c«J>tCffll»5 
Spfelvx^i, ±E**f***x^^>^T*/c«?>K: 

^^^t^ci *$mt t zn *m 7 s 8 icEfso 
Ett©*w*w«©«a*& 

[0 0 0 1 ] 

^*«««»k: *j W * n - * JUE««Kft*»flET ^> m<D 
[0 0 0 2] 

[0 0 0 3] CC~C\ H9*#SSLr. S£*OP-*Jl/ 

?6 -2 7 1 4 6^$B#B§) c 
H 9 ( a ) #BS 

£T\ pMS iIS5 KDp^WCa-, KK«r»OT 

fbK^^->RO'^-^ KMfb»*l»*Ufc©%, MKfb 
(CiotpSS ilS5 l©»lUI«cy- bSSfyiS 3 
iBSLL* ^i»-C. ^MCC, y> • K-^o^JSSS i 

P ( y >) «: K-ns. 

ffl»<bie 5 2 CD±CC@B^T SE«»±«CW»WCC» b« 

[0 0 0 5] ?Sb b bS i y- MS5 580^ 

tSAS i EIM5 6 %x^ ^>yccj:0»JffiO/c©%. 

a s -r*>*-r ^>ffiA-rsc:<!:cc<j:^r^tt»s i y 
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[0 00 6]^r, ±WICC VDSCCcfcO S i 0 2 JR 
Zi&mZtt. R I E <KKtt-f*>*?*>y) W»3 

«S5 5^*SaS i 5 6^C0Cjas©ffl"J!SCC^>f 

zjtzmtz. a*s. ra«fCcjBJiSSh4n- a««6o« 

BSJgT* I GFETOV-* • KU-f >««*C»tt!£K 
[0 0 0 7 ]^t, ^®iCCo K£i£IS 10 

-hm^5 5. ^ftAS i 12*8115 6, p^S i 

g=K5 i (Dmmmmcc o s i 2 *»6asi";if-f fjb 

6 1. 6 2, 6 3, 6 4*JtmL, *SJ£<DC oH^ril 

ir w x v ^ > y tc cfe o 5 . 

[0 0 0 8 )19 ( b ) #HS 

^laCCT i 1MT i N«*«^c*atS*rT 
i/TiNR6 5<bU l/^h7X^66i7X^i 
Or. CF« +BC1, *m$WZ± LtcR I E&ti:~> 
TTi/Ti N§6 B^X^^^yTSCitCcfcoTD 20 

[0 0 0 9] c©««cXS-cn-*;HB»*jBJsSur(r^ 

[0010] 
HI 0 ( a ) #BS 

L,*pU '^(Da-iJfr&mvBf&xmtcte^XlZ, ¥ 30 
- H^fii^tC^^ISM^li/c^tC. Ti/Ti Ni* 

*T 

[001 1 ] H 1 0 (b) #B§ 
U*»U x ^f>^16 8 ^S^cii L J; ^ t 

15 6&cK#fci/ytJ--f FJB6 3<Djgi2«SJ. #t>tt, 
P^S iSS5 HC-^/c>"Jf ^FI6 2, 6 4<DJM 40 
i2S»BBtc x * > y &c J: -5 O *ii*SB 6 9 tfi&l£ £ tl . 
C CD O^iZ^SB 6 9 ffi 'J - £*a£*DlJKH 1 & S <k l» ^ 
BMW***. 

[0 0 12] cn», *-^-x?*>#c<:{^-c, 
s«5 1 ^^s b b 0 s i is^iis e#*au coisaias 

^x^>^3n/c0, F^*-;U5 8 

ff^co/cfeOS iO, HOitaxSCCteirit:. HffilctJ- 
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FfbWftoh. c©«M*rt";*-f Ffta^Ffti— ocas 

/ctf>. *-^-x? f^^Il-CS/';* ^ KJBtffftS 

u pas i»«5 i*3&*Bmr&/c8t>'c**. 

[0 0 13] l/c^ot, x^^>ycc<fc5 
[0014] 

SI 1 (a)SV(b) #M 

( i ) mm#m& 1 ±«c, si 1 <D*&^ai2 * 

skcs& 2 ojf&stsi 5 *«w . ccom2 commm 5 *rw 
fc««*£<w: 5 ccx ^ ^> y Lxnmm 3 . 4 

U d>a < & fc * 2 ® tBKffi 5 £ Htt fc««CMfi«® K 

a« 2 commm 5 test u-cisawttcD* sx 9 f> 
c^cj^ 0 agm&si* x 7 * > & c <t tc<t 0 sa 0 tern 

WDfVlM FJ18IBI*««T*fflS««I5WB 1 0£ 
?BflErS*aKt*6B©«Jfi*ffitt:tet»t. -><;iMFJB 

t . ^a < <t fcEtai 3 . 4 a cx» 2 okikh 5 <mm 

icmmv << F * - ;ux-<-it 6 *JBfiE"T ^ci *«M» 

[ 0 0 1 5 ] CO«iC. SRAM©^D^*y^l/8ia 

ffi«^otBi:siKie«ii 1 0, stttraaffl2«« 

1 0 SrJBStr . ^^IB^H 3 , 4 OffflStc 
fPJJSlf^ F^*-ju^^-* 9*6 4S:^"C*j< Cicero 

Mfiasa/ce^fcaso-cx ^^>^«a*««£T 

0, ^ntCctor^'J^^ FJB8CDJai3iaSBtcx 

[0016] ( 2 ) * fc. ±l!E < 1 ) CCfeC^ 

A/Cfc^ m2cD$fe^5^ISW/cBe^J14^- : F^t 

[0017] c©«a»JS*-r F^t-Jbx^-te 
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[0018] ( 3 ) *fc. -LIB ( 1 ) */c« 

(2) lC*$l>T. ESJB3. 4^f"^j"7>? 

7©affitcaas»wcc»jijEsti/c^yif-f fji 8 4. 

2 OttttR 5 «H W fcffilBUB 4 CC JBffi U ft: 5> U F 

[0019] coSKcigtt. #ccssffl{b©ffi*S*iT 10 

[0 0 2 0] ( 4 ) ±12 ( 1 ) ftM 

(3) ©vmapccteir^ KH8%$flffs 

[0 0 2 1 ] C©«fC, >"J1M FJB8*tMJlM FX 
■ 8«&fi8T*ii«c. 13SH3, 4flMH*CCWlJ"'f F 20 
[0 0 2 2] ( 5 ) *fc. #*9§tt. ±13 ( 1 ) ftM 

(4) ©t»m^cc*5t*r, S3©*e»K©»$*^ 1 

0nmfiU:r*5Cit»i4f5. 
[0 0 2 3] C©«K. £3©J8**«©J53 4 0Ttt^ 

F"5 * -JU*^-tf6 *»fi£^*fc#CC«^ 1 0 n 
raKir*SLi^*-c*l 10nm«LT 

[0 0 2 4] ( 6 ) */c. **?8tt. ±12 ( 5 ) &C*>t> 
X. S3 0««I^ t 7 5 0iC£lTOaB[t«8lt5C 

[0 02 51^3 ONMHHK. U If F H 8 <DT&fSfifc 

0, Co Si, ©tt^tctt:. 7 5 

[0 0 2 6] ( 7 ) £/c. *«J§tt. ±E ( 1 ) ftS 
(6) OO^tiMciJt^-C. (WHIM F'J*-^*'*- 40 
■*6cWBdE»K:. »3©fMW4HDx*^>*»tt* 

j»«wtci»*r £ c 4 «4$tt 4 -r 
[0027] co«cc, Wc»*6l»«K:«feor«s:sa«E 



[0 0 2 8 ] ( 8 ) Sfc. ±f E < 1 ) TbM 
(6) <0l>Tti3^tC*jl»-C, fflJSU^ F^*-Jl/^-^- 
■*6 «&fiM-*ISKc. 313 ©»*&!B#£MtcS< JSSST 

t»lft*W*3l!fRWtc|»£rSC4*«p«4-rS. 
[0 0 2 9 ] C 0«&«l>t&iKRt2. WJStf ^ F +> * - 
;UX ^— * 6 *»flE-r x > ^frtfflBT £ 
c4^Ccto-C, IM»1M F-5*-^-^— 6 4— (*«: 

[0 0 3 0 ] ( 9 ) **9ltt, ±E < 7 ) *tc\t 

(8) cefcor, wc»iBi»K*i»*ra/c*ccffl(,^K 

[0 0 3 1 ]C(D^C, ^^/Sb^hi^Sl/yX 
F4£Ggl>#tt&C4K:<£oT, ffl^*fe^J8S«rl^*To 
/c^tcffll^S53tffi-7^^4, iW^X7f>^t 
S/c&tCffll^Si^cfflvX^4UTIHI— O'^Z-XDm 

*n«ici:-3t:siz*4-r&^x^tt4«^rc4*s 

[0 0 3 2] (10) */c. #JHBtt. ±IE ( 9 ) tefc 

nr. ^mi*M^x ? ^>yrs/c*«:fflo»fcx 

[0 0 3 3] C<&«CC. 2»»ttK*x?*>^*fc& 

£0 

[0 0 3 4] 

11 2 ( a ) #BS 

p§£S iISI 1 OHFfSSP.Wc^v FH*/M^r 

fb«l 2«rJBliEU, ^o^-C. H»^->SI>^^ F 

l©BtHfflCC«S 5 nmy- hMfbBtl 3«:»fiSL. <K 
±WIC. MS, 1 0-4 0 0nm. 18 
0nm©y> - Y-y'(D$>1fe£L$ i it /c<Z) 

[0 03 5 ]^t, CVD^C^-ptJI^ 10-2 
OOnm. piJx.^, 8 0 n mOSgftii^it^^ii/cCD 

'\k<o*rw4 FXficcfci^-c aas^Wi:^ uif-r 
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m 1 2 0±CCEBT-5Eia«±K:«l»WK:»fc« 1 4# 

[0 0 3 6 ] iXl>T\ i H^S 1 5R^ 

MS i iB^H 1 6*xy^>^CCJ:0*lGSL/te©%, 

as >r^>^^^>aAT5citCct^T^ H B B s i y 
- h««Sl 5{CSBS^O, ^««j«s*u. oxio 

19 - 1 . 0xi0 n cni- J 1 Witt*. 3. 0 x l 0 19 c 
m- 3 ©n* S!V-^ ■ FU-f>5ltti«*U 7 

[0 0 3 7 ] »^' ( £®CCCVD&CCc):OJl£ 1 0- 10 
2 0 0 nm. fjill 1 0 0 n m©BMI:Bi**i»S-e\ 

r i EtCctoa^ttx^^vyraciKiji^T. 

0 B eS i F*ffil 5me B BS i EtKJB 1 63SS<DdhSB 
©MHtCtf F^^-iH 8£JfMLfc<Do, SO*. A 
s ^*>*&A*4C£Ccj:oT. 1. 0 

xi0 J0 -l. 0 x l 0 1 ' c m" \ 3 . 0 x l 

O jo cm- 3 0n f SV-^- FU-f>6WSl Q^fiST 

1 GFET©V-^ • FU^>««Wt*ttl£«i3IIWr 

[0 0 3 8 ] ^^T', ±ffifCC ol?:ia^#, TJl/=f 
>#HS\*-CT^-^ffiIi ( R T A : Ra p i d Th 
ermal Anneal i n g ) £rSt!f3~C iicj: -o 

r. ^sus i hm® i 5 , ^ B B a s i easua i 

6, RO\ PIS iSil l©SffilBCCoS i 2 ^ 
htzhis x )^rA FJ12 1 , 2 2, 2 3, 2 4**Ji£U 
*Sl£© Col Wx ^ > y«C d: 0 5 c 
[ 0 0 3 9 ] H 2 ( b ) #JH 

^^■C. LTCVDS^t, 7 5 0°CJ^T\ «x. 

&t 3 9 0 0 CCDSJS^4ol^T . £®CCJ12 1 0 n mfel 30 

_L 1 0 0nm©IWtll*iiaiS-tt* Stffcfe* 

ffiijgpccffliglf F^*-Jl/^^--!MBi&**-r F^* 
-Jl/2 S^JSLT, i"J1M FJS2 1-2 4©JS2ffl 

[ 0 0 4 0 ] H 3 ( c ) ( d ) #PS 
#:i>*C. ^®£CJ1£ 3 — 1 0 0 n m. 01*. (2. 1 0 n m 
<DT i mj&V& £ 3 — 2 0 0 n m. Wx.lt 2 0nm<D 
T i NBM>6ttST i /T i NB2 6*»**i8ISl*/c 

. U^Xf>7X^27^7^^iOt 1 CF, + B 40 
C 1 3 £M£f#*<t O/cR I ECCJ:^TT i /T i NK 

2 6^x^^>^-r^>CiCC«fc^-C, D-#;HBffi2 8 

[0 0 4 1] CO«tC. *^CDm 1 ©*SS©^j»tC*$ 

stM F^*-;n soffJWKflHfi-fr-f F$* 
©r. susss i hBffii 5Mm B H s i easts 

1 BOfPJJiS^^cC/ce^HC^cO. T i /T i NI2 6<£>x 

a s i mm i 6 ©flH«tc x v * > ygs»#£-r ^ci so 
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[0 0 4 2] *fc, X7f>ywsi;, CCD*** 
> 5^»8i*l»i-r -2> fclWC * - J* - x y * > L 
fc§£\ ^ Uif FH2 l-2 4<DIS^SP«-^-< F«5* 

2 4 <Dmm&fimiti or^gx **>yccj:*L#ii 

#SB2 9 tt** C£#&1». 
[0 04 3] l/frU CCDfgl ©Sas<DJB«(D«iftXS 

ftjRl 2©«&g15raiM F«?*-^2 5«rB*>tiSB 
**SflS i y- h^® 1 5Mm s H S i IS)SB 1 

*RWtto>il*ec»raB3&S35cl>3&i, C (DSB^tcn > £ £ 
[0044] H4#fiB 

BHWBMW3 0*RWfc©%. ^T*-JU3 1* 

jbjsL/. ^i^r, c©trr*-iW3 i rt(c. Tiisy 

T l Nl^e>^5W-U^t^ ^JU3 2 £i^< «S5 
±CC, W^^y3 3ifiSHtrSlB««3 4«:JKflErSC 
[ 0 0 4 5 ] CCDti^. 0^ii^SB2 9^pgs i Sffi 

i i ccai"rssaEcca<«flEstiTc^t. yju-u-r 

*J ^;U3 2 5ipMS iSfil 1 tSTSCiCCttO. 
n*SJ«iS2 0 <t plS i 1 1 <b#JS»U 

[0 0 4 6] Uc^ot, 5R-T-»BfflM<till 2 ©HiS 
ccn>^^7 hBSWir»tt^^^ftRWS»^CCtt. D- 

Co 04 7 Hsaiyrae^iHur. *&m<d 

»2©SIIB(D»J«<0«JftXS*»WrS*«. Wit 4 F 
B5 (a) 

WiLK, 2 5 0 nm©*T-»«tflaM<tBll 2^M0, 

Mtia^tpis iifii i (Dzz&mcma 5 

1 0-40 0 nm, ffiJA&i. 1 8 0 n m©y > • F 

ot^s i bccp* F-^rs. 

[0 048]^t, CVDffiiaotJI^, 10-2 
OOnm. WiLtf. 8 0 n mCD»{tB**BS1*fcO 
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ill 2©±ccffi«r^E«»±^SP»fi«jtcK{tKl 4# 

[0049] ;xtvr. ^nsfis i y- hm® i 
e B s H s i 1 e*x?*>yic«fc9»jffiLfc<Dfc, 
a s ^^>^-r^>aA-r^ciccj:-or^ig a B a s i y 
- i stcsaas^L. ^F«*«tt*s i . oxio 

19 -1. 0 x i o 21 cnr\ fflittf. 3. Oxio 19 c 
m- 3 ©n* 5SV-X- FU-f>5IHJ«*l 7t»JSW 

[0 0 5 0 ] ^ffitcCVDffitCiOffS 1 0- 

2 0 0nm. tell 1 0 0 n mCDMimZMm $H % 

r i Eccfcoa^ftxy^^yraciccct^r, 
as i y- hm@i 5^ms iKflui i emoau 

s ^*>4i£AT5C<fcK:J:-*T, ^*B*aiK*« l . 0 
xi0 20 -l. 0 x l o 22 cm" 3 . 3. Oxi 

O 20 cm- 3 ©n + IV-^- Fl/-f>Wl 9 *J&0ET 
So &*5. RI«fCC*J5JE3il-5n- S««c 2 0 teWST £ 
I GFETOV-X • FU^>«Wt»ttl£lSffillWir 

[ 0 0 5 1 ] ±®CCC ojgi^ita^i*. TJVrf 

>»H«*"CTx-j|,8tg (RTA : Ra p i d Th 
ermal Annealing) £:J&£T C £ o 
t, gMSBS i y- hm©l 5, &£HS iEIMl 

6 . SO'. pSSilfil 1 ©Stti^ffiCCC o S i , 
ttZisVy-J FJB2 1 , 2 2. 2 3, 2 4^Ml, 
*S ISO Co® v ^ > y CC J: 0 5 . 

!0 0 5 2 ]^T, LTCVDS^T. 7 5 0'C 
WT, 3 9 0 - COiaKtC*JCi"C. £®&C/t£ 1 

OnmHl mil 1 0 0nm©»{tK**i»S-fc\ 

s^ttx^^vytis-rciKiior. >f f * - 

JH 8 CDfSiJSfS&CffliJM-^ FS ^- * 

-f F^*-;U2 5*Jg«tUtr, W F»2 1 -2 4 

[0 0 5 3]^t, [5]D<. LTCVD^fflW, 

7 5 0°Ci^T. 3 9 0°CCD^CC4o^r. £® 
tClJl 0nm^9 0nm. Wx.tf, 2 5nm0llil 

[ 0 0 5 4 ] B 5 ( b ) #JB 

ZcUyX F7X^ 3 6£l&tt. CHF 3 CCcfcO F^-f - 
[ 0 0 5 5 ] !H 6 ( c ) #HS 

$3-1 0 0 n m. Witt*. 1 0 n mOT i KftCWeS 
3-2 0 0 nm. Wilt 2 0 nm©T i Nl^6^«c5 
T i /H* i NK2 6*J«;»8»Sl*/c©%, U^F7 
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7>>? 3 6©gfi;^->^6^5^ h-^X* 3 7 £ 

[0 0 5 6] C©3»«cUi?X hvx>?3 7«. Ui/Xh 
7X^36 e«-r^KiU/c^7X^ffl^ 

[ 0 0 5 7 ] 13 6 ( d ) #BS 

^^T'. CF 4 +BC1 3 *mWrtX±LtcR I E(-C<fc 
10 otTi/TiNI26^x 7 > C iCC<fco T 

D-*;HB«2 8^JSO/c<D%. U^h7X^2 7 
«r»ffS-fr3fctt«r. CHF 3 £M4#X<hUcR I E 

[0 0 5 8 ] HBSHCte. Ht,>K{M3 5tt, Ti 

/T i N*2 60>x**>yig{C*50»T, Ti/Ti 

F,tU*^iLfcR I EXW*!&K"Ctt«ct». 
[0 0 5 9] CG>fi6tc % *»MO*2tM»S©3l5!BCC*i 
t>"Ctt, IHfilM F^-Jl^^-tfJlittSlM FO 
20 *-iU2 5 0±CC»li|»<bBI3 5^Kt^r0iSCD"C\ n 

-*ji/SK2 8 ^mir^momi^mmmitm 1 20 

flM*Vi>lt{tK3 5rabh, x**>yxatc*i» 
ria«3&s«flisn4<3D-c, u*ii*»2 9*i«^rsc 

[0 060 ]^:. H7acfl8 8*#JHLr. 

mi ( a ) #BS 
30 £lT. ±KO»2O*Jfi(0?B«d:ia«CC, pISiSi 
1 1©W3E««CC^9 F«*/hOr«lJI><*-> (H 

Wt«, 2 5 0 nm©*?-#«fflMftBil 2eML t 

BfUB'^-^Ktf'*? FBMt*Sr(fe£l,fc<D 
fc, (*MftCCj;o-CpSS iSfil 1 ©BttJMCC/fS 5 

3. 1 0-4 0 0 nm, Wt«. 180nm©/> - F 

40 [0 0 6 1 ]^T. CVDStC^-otfS. 10-2 
OOnm. 80nm(DMWI^/c(D 

FXStctec^rBEK&WK:^';^^ 
FJi*»fisrs8B»c!)jfi«cc. «k.k. m+ftmmwtit 

mi 2©±ccE«rsi2J»«±frcW»WccH{tBll 4^ 
BBf T S J: ^ x y ? > y 1 2> o 

[0 0 62] x^r\ ^*sas i y- hms i dWJ& 

ISAS 1 6 tx v ^>yccJ:i5»flEL/c©%. 

a s -f*>*^t>iiArsc iccj:r>r3«sas 1 y 
- i 5 cc sbse^l. w^m^ i . oxio 

50 19 - 1 . 0 X 1 0 2 1 cm- 3 . mZ-l*. 3. 0X1 0" c 
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HOD-VIM KXa«c*sl»-CBBK^WtCf;*-/ 

[0 04 9] #1>"C\ ^JSHS i ^- 
MAS ilBSWl GZ*v*lsMc£*)JtmLtc<D*>. 
AS ^*>£^:*>&A-rSC iCCctoT^iBa^S i >r 
5 CCS BK^U 1. 0X10 

19 -1. 0xi0 n cm-\mil 3. 0xi0 15 c 

[0 0 5 0 ]*^', ^ffitCCVDSCCckDJIS 1 0- 
2 0 0 n m, 1 0 0 n m<Z>BMbB**ili3t!\ 

us i y- h«ffii 5-^sns i eusui i 6^<oasi5 

G>l»*CtM F$*-JH 8*»J0ELfc©5. SV, A 
s ^*>£&A-r&c£CC<fc-?T, ^tt«9«K*5 1. 0 
xi 0 20 -l. 0xi0 l, cm"\ 3. Oxi 

0 2 0 cnr 3 On* BV-^' KU-fXWl 9 tJBfiST 

[o 05 n *wcc oBisrJransi*. r;un 

>#fflM*-CT^-;I/MJi ( R T A : R a p i d Th 
ermal Anneal i ng) C £GCj:-? 

^ b b bS i y- hlil 5 . ^ftfiS i lOtSS 1 
6 4 Rl>\ pSS i Stgl lOJBURffitcC o S i a ^ 
htzZ>zsW<4 FH2 1 . 2 2, 2 3, 2 4«gfiSU 

[ 0 0 5 2 ] LTCVDft^t. 7 5 0 °C 

trr, 3 9 o e ccDiastc*5^r, ±fficc«3 1 
onmai i o o n mOSfbKfc^liS-ti. 

;H 8©MaKcflPJBtM K->*-^^-^JBA3tcS-9- 
F*}*-;U2 5*JBJiSUr, i^»Jf -f K12 1^24 

[0 05 3 1XW, Eli;<, LTCVDS*fflt»t, 
7 5 O'CJiTF. WAtf, 3 9 0 "C©*K«:fc(ri*r. 
tcHS 1 0 nm-9 0 nm. WiLtt, 2 5 n mCDilSl>i£ 
<bBi3 5£*iS£#£ e 

[0 05 4] HI 5 ( b ) #BS 

& i » r . p - a ) uejk a * - > *c *tc& u /c □ w * r w 

ZcUyXh7X^3 6^1 CHF, tcj:0 K5-f • 
[ 0 0 5 5 3 B 6 ( c ) #BB 

c3-100nm, WA«, 10nm©TiIMI^ 
3-2 0 0 nm. Wft 2 0 n mCDT i N0Kp6*£ 
T i /T i N»2 6Zm&mm21±tc(D%. IszsXb-? 
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RW5. 

[0 0 5 6 ] L(D86uyxh7^^37«, l/^F 
[ 0 0 5 7 ] El 6 ( d ) #BS 

yct»-C. CF« + BC1 3 *JK*4#*<fc0fcR I E&CJ: 
10 otTi/TiN!2 B*i?f>mc itC<fcoT 
D-*;UffiiH2 8 4JB)5£L/c©%, U^h7^i72 7 

ccJ:-5riiaiLri»*»»Blftil3 5*ift*rs. 

[0 0 5 8] tc*j. SIIBKltt. «C>»fbK3 51*. T i 
/T i NI2 6<Di^^>yiSCC*$t»r. T i XT i 
N«2 6±*CC«£^||ft*8Jh&©T. 'M'U^CH 

[0 05 9] C<7)«CC, *«W©m2(D|ttS©»!BCC*5 

20 *-Jl/2 5<D±tc»C>KftK3 5*»ttTl>*©-C, a 
-#Jl/»K2 8 *»Wttl»«(D3R^IBflaMfl:l« 1 2 <D 

[0 0 6 0] H7SVH8«r#Bll/'r, *^CD 

HI 7 ( a ) # BS 

30 *-r. ±Eosi2©iiJ8©««iiaaK:. p^siii 

1 l©»fS««K^^v FBt£/i*Lrg{blffi^*-> (H 

ffl*«, 2 5 0 nnKOSR^HtfflWbKl 2*Bfg t U. 

fMBWtccfc^r pMS ilfil 1 (DKfflffltc/5£ 5 
nmy-hiifcll 3*J&fifcU ±ffitc. V 

S, 1 0 ~~4 0 0 n nu 1 8 0 n m©^ > • K 

^t^gis i weep* f-^ts. 

40 [00 6 1]^t, CVDS^CcfcoTilS, 10-2 
OOnm, Wi«, 8 OnmCDi^fbii^iifiSii/cCD 

FX«tCfcl>TSBK£Wfc*>'JlM 
FIBS:JBiiEr*aB»<Difi«K:. iitt JR^^dtfflWb 

hi 2©±tcia«rsiaH«±K:ai5»wccM{biii 4*j 

[0 0 6 2] i y- FSffi 1 5^0^ 

A s ^^>^^t>aA1-|>Ci^j;-,r^ B e 0 S i y 
- hHH l 5 CC @ BE^U l . 0 x l 0 

50 19 - 1 . 0 x l 0 21 c m*\ WA«. 3. 0 x l o 19 c 



01 

nr 3 CDrr ■ KU-f>SIHMH«l 7«&8?r 

[0 0 6 3 ];Xl^\ ±ffiCCCVDffiCCj:0/lS 1 0- 
2 0 0 n m, WAtf, 1 0 0 n m<DBMfcBS**iSSi*> 

us iy-htii5 -^tsss i ecui i smo&m 

©flJfiKtf-f F^*-JH 8£J£5Xl>fcCD^, SO'. A 
s -f*>*ffiAr-6CitcJ:or. ^tt»i*B»*l . 0 
xio JO -l, 0xi0 n cffi- J . PJx.^, 3. Ox] 
0 J0 cm- 3 <Dn* Iv-X • KW>««1 Q^Bf&t 

[0 0 6 4 ]^t^\ ^®CCC oH«rJt«S#. 7Jl>=* 
>»ffl»,**trr^-^«iffl (RTA : Ra p i d Th 
ermal Anneal i ng) £r£fef C £ CC <£ o 
T, i^-MSlS, ^f£HS i BSfgJt 1 

6 . piSi Sffi 1 1 CDggtfJH®CC C o S i 2 

hKZisVV-J FM2 1 , 2 2, 2 3, 2 4^Ml, 

CVD^fflW, 7 5 0 4 C«T, W*K. 3 9 0 °CCD 
iSgK:*5i>T. ^MCCil^ 1 0 nmJ«_L W*K. 1 o 
0nmO8ftI3 8£itHi£1±£ 0 
[0 0 6 5 ] 17 ( b ) #HS 

F^*-;H 8©M»Kfltt»M F^-^x^-lfB 

JI2 1-2 4<D«a»«B*a[^<fcftec i If-f F«5*-iU 
sK©B!<bBlO»J5S5tl«Cl»«WC«. V<* 1 0-9 0 n 
m. W*«. 2 5nm©?gtiHfbK*^0;Sti5J:^CC 
^ttx^^>^3a*r^7LTiPJJM^"<--' , tM3 9 

[ 0 0 6 6 ] H 8 ( c ) # BS 

tt, CHF, CC<fc9 F^-Y • x^>^T&c£CC<J:o 

»KWCC 1***4. 
[0 0 6 7 IH8 ( d ) #BS 

$3-1 0 0 n m. 1 0 nm(DT i 

3-2 0 0 nm. 2 0 n m<DT i h 

t i /t i Nrnzm-xmrnz-tttco-z, u^xh^x^ 

T) £19:1*, CF« +BC1 3 £J!f4#*<t L/cR I E 
tciotT i/T i NBI*x-y^>^fSCitcJ:-DT 

??S1±fct(CJ»-C. C H F j *M»#*£L/cR I ECC«fc 

-^rasm bx^zmmx^— 3 9 
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[0 0 6 8] ftfc. CO»^fcfc, JHSKCW:. flPJSX^ 
-If /1 3 9 Ti/TiNlOXyf>^ 
X«K1*50>T, Ti/Ti NK<hft*C«£^<hT**3ft 
£CDT\ m*>CHF, iJSttttfXiL/cR I Elfi 

[0 0 7 0] K±. *«M©*l«SOJBJ»*lftWl/r* 

JBflfl iltSRAMOP - /7^E«<0»jiXS«:^ 0 T 
*¥ZW&. SRAM(Dn-#JUiEfilCcre6ft£ 

[0 0 7 1 ] $/c. 5";if-f FB«^-r04>=i^'JUh^ 
20 VIM FH (C o S i , H) tcKe>ftafc©-cfr < k ft 

[0 0 7 2] */c, **W0>»ltfli©JB!»«:4iCirtt. 
S i ONJS^ftlIi£m>T4>&C>4>CDr& 

So 

[0073] 

30 [ffe^cD^m] *»^(c<fcfttf. if »;if a K«>B*mo^ 

CC, ffidilif -Y F^* -Jb^^-- «f «rSWtC^©t. is 
V V- A FH CDS SiC x y 9 > V L *ii*»^*^-r * C 
<k^&<, «tfflffc©ittr*«ftiEB, »cc. SRAM^r 

[I9B<DIIW&IB9!] 

[Bin ^awojRfflffJltSEoittKigr*^., 

40 fI<2!&0SIMT'&& o 

[03] ^b^cd^ i (ommmmcom 2 wBoHifix 
[04 ] *$m<om 1 (o*tto»«cc*jw«>pfl««s©tt 

[05] 2 CDHteCO^^CDii* T'CDKi^X 

[06] *H*Mom2 <omn<oBB<om 5 feiK©»jgx 

[07] *&W<Dm 3 ©HJB<DJB«©ift * S TOMI 
50 lW^Ht^^ s 



(3) 
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[B 8 ] 3 <omn<omm>m i «k<d«B£x 

[19] 8e3fe(Do-*;i/iB«©JBJSEia©KI8Hr* 

So 

[##oiaBj] 

1 ¥3n*»« 

2 » 1 OlfiMM 

3 ISI&B 10 

4 I2*£Jf 

5 »2 0tfttklR 

6 Bttlf-f K^*-;ux^-if 

7 v-x • Fi/Y>IW 

8 ^y+^KB 
9 

i o tBE&MBWi 

ii p m S i st£ 

1 2 *T-#*JBBHt§l 

1 3 y- mitm 20 

1 4 BMbR 
1 5 &*£ H %S i 

1 6 ^ss 1 mm 

17 n* ■ KU-r>?lffl«« 

18 V << K$ 

19 n' • KU"f 

2 0 n * £M« 

2 1 >"J-yV KB 
2 2 ViM KM 

2 3 KB 30 

2 4 i"J*-f KB 

25 ■9--fK9*-A' 

2 6 Ti/TiNl 

2 7 U^FvXi; 
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2 8 o-j&jUBB 

2 9 L*&#SB 

3 0 iaMt&«ffi 

3 1 trr*-^ 

32 y;i>-u<Y-W 

3 3 W7 7^ 

3 4 I^B 

3 5 mm 

36 UyXF7^>7 

37 UyXF7X^ 
3 8 ttftM 

3 9 IMS*-*— * B 
40 l/y^h7^^ 

4 1 D-/7;HBH 

4 2 i^K^*-^ 

5 1 piSili 

5 2 3R-T^KMK{bll 

5 3 y-hBMbBt 

5 4 ItftR 

5 5 ^*SHS 1 y- h«S 
5 6 ififiUR 

57 n* ssv-*- Ku>r>gim«« 

5 8 it-f K*^ * — Jl* 

5 9 n' • KU-f >«« 

6 0 n • SSI«c 

6 1 KB 

6 2 vim KB 

6 3 KB 

6 4 y'Jt^f Fl 

6 5 Ti/TiNl 

6 6 U^^hv^^ 

6 7 D-*;l/E» 

6 8 Xy^yjStS! 
6 9 



(9) 



1 1-67933 





20:n + §^i# 32: ? )\>- V 4 * * * >V 

29: U*&J«& 34:ffiigt/g 



(10) 



t#K¥ 1 1 -6 7 9 3 3 




(11) 



WBPP 1 1 - 6 7 9 3 3 




(12) 



nmW- 1 1 - 6 7 9 3 3 




(13) 



1 1 - 6 7 9 3 3 



IM 1 0 3 




7u> h^-^CD^t 
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#3SJI|»JI|(BrUc|3JlE±/J>ffltti4T@ 1 # g^nm#'B#m^M^BinT@i844#2 

C72)«S» tt «— » 

8*nift« b # rfiBna^nrnT § is44# 2 



